Solution of fatty acids from monolayers spread at the air-water interface: identification of phase transformations and the estimation of surface charge.
The contraction or decrease in area of fatty acid monolayers maintained at a constant surface pressure of 16 dynes/cm was studied as a function of fatty acid chain length, unsaturation, temperature, and the hydrogen ion concentration in the subphase. The data were consistent with the hypothesis that fatty acid solution from the monolayer into the subphase was the mechanism for film loss. Autoxidative reactions did not contribute significantly to film loss since contraction occurred with saturated fatty acid monolayers and with unsaturated fatty acid monolayers in an anaerobic environment. The decrease in area per unit time or the solution rate was inversely proportional to chain length and directly proportional to the degree of unsaturation. Arrhenius plots showed activation energies of 1.5-2.5 kcal mole(-1) for tetradecanoic, octadecenoic, and octadecadienoic acids, and 25 kcal mole(-1) for hexadecanoic acid. The solution rate from the monolayer increased in a sigmoidal fashion with an increase in subphase pH, and the apparent surface pK(a) was estimated as the point where the solution rate was half-maximum. Apparent surface pK(a) values were: hexadecanoic acid, 9.7; octadecenoic acid, 8.3; tetradecanoic acid, 7.9; and octadecadienoic acid, 8.0.